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(54) PRINTED INDUCTOR 

(57)Abstract: 

PURPOSE: To provide a printed inductor three-dimensionally formed 
over many layers on a single-or multi-layer substrate, utilizing limited 
regions. 

CONSTITUTION: A printed inductor comprises mutually independent 
printed wirings 3 laid on the upper and lower sides 1 A and 1 B of a 
high-resistivity or-insulation substrate 1 and through-holes 2 piercing 
the substrate to connect the terminals of the interconnections at the 
upper and lower sides. 
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mm issafiia;^t-»L.»ske^wT*s« (i) <o 
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E« (3) oa*H±«±Tic»arr<&a8croi*o^x 
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1 

1] &&<o±Twm\zmistL:ftm^\zniLr 

Tmm0m-m±\zmm^ti^zt^mktt^m:stm m 
i\zi^m,<D'fi)>h'i>y^9. 

^±<D2m<omik^m\z^ist^n. a«»coJ6o^x;i/ 

;^ c ^^t^if 1 U 4 CO Virn;i^coJl(c 

t) 2 M^Js±<D^MS\z&WiLt:m^\zmLr^^') > hS 

trfE^^s^c^^-^. ^(Dmm(Dm\zmm'f')>h^Wi so 
•J > hE«ifi±^&fji2ii5Mos^TSj!grr^^a»<^^ i 

^ 1 ®(C3>< ^ai:)CO|g2 36o^x;U-3^-;Ui:$^fl| 

1- ^ •/ u > h E«<oaft*ii*jgi« b T»»$ it ^ <t ^ 
;c Lit c t ^iWRiiT-s y u > h-r >5^^ ^. 

?tii¥fTr^>«ft<^«±icES3n^»ct^^ma:i-^ 
om»it^§LWL^tihmi^\z^^^x. 2m\z9WL^fi. m 

E«Rom I «6-D#x;i/-3}^-;u^i:r;a286o#x;i. 
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2 

im^m 9 ] tSE«a(7)m l 

c;^ 2 J5 o # x;u-/^-jKifaEairr -5 > hE« 

<^Sft3)^EK$n^SSICi3i^T, 2So:)l8«&HICS9( 

1 0] a»(DiaEa3i-r^yu > hE«i±* 
tt^m^^eu^'^L 9 0^^tnf)^<Dm\zmn<D'/u > 

[0 0 0 1] 

> h-r >9^^\zmr^. 

[0 0 0 2] 

lc> SS±(cE^^n^«ig;^(i7^^vi?';n Ct#^»« 

7 ^ ^l/^'i/^^ ^»^^«igK±lpl»*i^fiK'r'5<i; ^ \z LTi> 
iiC^-C, CO^^;?5:<>y^3^«ti£*. 01 20 
(A) - (C) tfciiSl SO (A) , (B) tc^TJ; 

^-;L') ,10 3 liSS±lc:/'j > h$n:t»*ilc7)E 

[0 0 0 3] ^Uf^"^. m 1 2 iC^T^Ji, 
ll^*:M(ci:^E«l 0 3$J^^L;t±, ^(^4'C^^fl88e 
1 0 3 A$:J6o^X;W-4^-JH 0 20±5ggStg|S 
MtCi6o^XJi/-:i^-;i/2©Taa=£S®ffl!lO:/U 
>hEi»l 0 3co^SWlcSf<5KUT^iai'r.fco{CL^ct>0 
T$>^. 1 0 3 B:feci:t;i 0 3CHc:oJ:^;cL 

Tj^^$nfc^>yi:7^ 1 0 3(7)»)Kssg5T*^« ^ 
^.013 \zm'^m\mmk \ o 3 ^f^-ffi±Tfi6fT-& 

ncDWfeSffil 0 lffi±<0K^,n:t®ll(rtTE«^T# 
[0 0 04] 

[KWd^WftLck^t-r^aW] Ld^L/idt^, ±Ea 

ik^<T>mh\z^y9^^^ii^^^^\z^it 

0. -tOi5*<boS«colI'&*tifcefiC|(c:fclr<>a:r), SS 
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(3) 

3 

±<^lfi ^n^««K:^«(CJ^j«"r 5 w t L C> i: ^ 

[0 0 0 5] ±»L/i:i:^;^^S;;a(C 

[0 0 0 6] 

[0 0 0 7] mft. ^^m(Dm2<Dmm\t. mm^tift 
1 m\zm< it^(Dm 2 a^o 

[0 0 0 8] 

mLbitm^szm^-^^'f^) > hE«f^±s:-^osss: 

[0 0 0 9] tfc, *«^oa2?l^!8(C<fcn«, *)iS 

T»ttr^>c<i:tci;o, mi&tbx^>y^^\zmo^ 
x^ti^mm<Dm^i>^^L<\t^>y^i^>7.m<om:k\z 

[0 0 10] JEtc^fc, *»Wco«i?iJ«*^(i|g2j^ 
-)\^ti!)^fi^t>i>«»\zm^»K^mai'r^ctx. sic 

[0 0 11] 50 



1$S8¥7-2 7 2 9 3 2 

[^»«] ^T\z. mm^zm-^i^^r^^moymmm^m 
mt^^mi^mzsmr^. 

[0 0 12] 0 1 -0 5 «mSS«-\<D*«?gcD 

Mmm^mth<D'v. &.T'c\t±x<Dm<DBSim\ziB\^^ 

»LTmtcS«<hVi^. 0l«*«^o®l^i8«^^£^ 
"T. 1 A IJSfi 1 co±ffi, 1 B flS« 1 (OTffiTfe 0 . 

*WTJi«s±M 1 AiScfctx-^-t^TM 1 B [z'tn^enm 

ICD (A) :fc<fct; (B) tr^Tcfc^tC^flclgtc^-Sffist 
^'J>hE«3:£^SlC0K?^jS?atCJ:oTJ^fiKU C 

n 6 coa^iEiB 3 2 lt±t 

!fi!5(CS)«-r^<k5(CL^'bOT*0. 10A:fei;r;i 

01 (C) (D) lr^-r„ ^icojc-^tcSffiico 

±ffi 1 A tT® 1 BC0^;^tc?^^L^cMliyu > NE«Sl 

[0 0 13] m2\t:^^m<Dm2m&m^7B't. 
mm<Dm^\zMX. ss±®iA*5<ttrFffiiB»cs;t 
fi^-ixm^brt-iyis^^^i 0 ±\zm^\^sm^^^ 

ztx. w.\z^>is^^^>xm^miQ'r^ctf)^xt. 

[0 0 14] a3fs*s^o^3igiS6si^&^-r. i^mt 
-i y^o^m^^mmm^(ry^m\m-^m^tz,}b\z. 

SS±® 1 PK^^XSr^m 1 B tC^^fKf ^^ii T^U > HE 
iil3^0 3<D (A) » (B) \Z7h't ^o\Z^t\^tm^ 

■^mz^^WMbtL^ox. cn^<z)3ffiiE:yu>hE«l 

3$: (C) tw.^T<i:3iCS&^#X;W-i!^-;P2^£^UT 
.hT32St'»iBKT^CiT. Sfil^^/td^^tt^NcI. 
)^cTfcn^;Wtc^ >i5^^^ 2 0 iiT^^T^ 
^0 2 OA. 2^'Q^\t^y9^^2^(Dmm(r>m-% 

[0 0 15] S4(i*^§^c0!g4^JSW^^1-. 
\t. m3*J6«^0«*lcliDA, S«mt'«^«ft«ff 

^Oi!imiCOt/iT«m2S5««<i:I^«T351>c tt^. * 

2(D^i$«««tc*:/i:^t^<i:'5tcbT?i^«L;t*^ ^311 
JB«fl!c^<t:'5{ZLTX«l<0±®l A. TffilBtc^fcA« 
^►'1'>^^^^2 0^Ji^«Lfc±. jEfC^-<^±ffi 1 A^feJ: 
CTFBd 1 B«tC«ft«:8l4*JfJ«'r^»J:^tCLTt)<fc 

[0 0 1 63 0 5Ji*»Wco5l5 3l»«*^-r. 
Sfi 1 <0±ffi 1 A^cfctTFffi 1 BICJi$J«-r^)aSE«3 
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l\ 3 OA. 3 OBlJ-r>5<^^:5^3 OCO^^-C*^. 
[0 0 17] 0 6-I3 9«#SSS-v0*^^(7)ig^0l| 

3«i(D^&<Dmm\z^oxm^'^ti^&.T<Dmr\t. ± 
HS« 1 - 1 (o±m^m 1 s 1 - 1 A. ±BS« 1 - 1 

fi 1 - 2 i:TSSS 1 - 3 t^m^m^m 311-2 

[0 0 18] m6\z:^^m<Dme^m^^m-r. me^ 20 

(B) , (C) lc^-r<J;^(c*«s|(iairyu>hEIS3 
281-12 311-23 t\Z^\^^r 2 mizS. 
gb. ^211-1 2(C|gttrcaS7^U>hE^3(i:, 
^ 3 a 1 - 2 3 IC^ttfcSSiy U > bE«S 3 ^^^SS 
1 - 2 lcl9;tj';tJi)o #x;u-7^-;i. 2 ^^frbTSiffif 
^ i: tC ^ 1 g co^ii EiSI 3 m 2 ^^J S Offlst E^ 3 

(B) \z7nr^o\zm:^\^0mmRm3 - o\z^^ 

^4 0CO!i5ffii^g?4 0 Ai5^j;4 0 B€:±1S^1 - 

1. ^'ISSl -2^ffii$-<tTJ^^Lfc^^®56otX J?^? 

;L'-4^-;U2 -0^£:^rbT^l® 1 - l AlC^tt^^i:^ 

[0 0 19] mT^t^^mominmmtiTfk'r. *m 
\t. g^mm^i\z:^^^x^\zttfmu^o\zmm'r^^> 

mi - I Afi^^m^mi - 3 B^x<D^s\zm7 (d 
(A) (D) ic^-r<i;^*cien€n^5ty'j>hE 
4g 3 ^m^t^ t^\z±mm^ i - 1 ^^irrms^w. i 

-3(C^n^nai)'D#X>iI/-4^-JU2^fi^^LT, mi 
1 1 - 1 A(!:»2Jil - 1 2t(r>m^^rJm3mi-2 40 
3 4 H 1 - 3 B i:CDfBI<^a^>^'J > hEU 3 f^±^ 
)i*±TlC»ttT^». ^1t. Pkm^^t7s)i^-t^-}V2 

- 0 0 li^ I a 1 - 1 AoffliE«3 *^e,^2 a 1 - 1 

2^<ti;^3 a 1-23 ^gfiLT»4a 1 - 3 Bc^ffl 

tMtSL3\zmmt^ft^(r>ho. lilt. 3-0 0^^4 
ai-3BicK:^f&i(c?^^$n. ^o»i^scoa5tE 
« 3 tai 2 ^B(oaiicE» 3 t(7)W^»ig»-^^j6<;)« 
8WE«-C**. 
[0 0 2 01 C0.i;ollLTJl^*b^^>y^^5 0-? 



1^01^7-2 7 2 9 3 2 
(A) lC^Tia^«S5 0A;5^e±aSSl-llC3?|9:L 

^3\zmti^tiitmM\t. ^a3i>otxji/-3}^-;u2-o 

0$::frLTm4ai-3B ( (D) mW) cOS^tc^f 

5fiic7''j>hEjii3{c«75>n^, ;:cd^6T 

aSfi 1 - 3 lca¥^L;tie)o ^X>il->^:->il/ 2^itLX 

um\z7k-^mmmw^3-oo\zmfj^ri. m2m^owL 
tmm3<D¥\\znnL.. mmz (d) ic^-r;&isofflic 

•/U > hE«a 3 2 JflJSIC^ia^tlTli^^^iifeo 

€rx>/u-/j^-;i/2 - 0 0 ^i^i^xm i ag i - 1 ac^s 

2^ja:fe^<0^ltyU>hE«3Hi)J^. ^LT, 

ti^^±,mmm, i - 1 ;c^iB;ufcJi>-:)^xju-;}^-7U2 ^ 
^ br^ 2 ^1 @ tc^ttenTii-siS-T^ SOB tc^^ji^n 

[0 0 2 1] ±^LAcci:^(C. 2^^S6«»!lC.tnti^aS 

« 1 (Dm^^^mzmm Lx-i ^ >xm<Dm^>^ 

[0 0 2 2] ms\t:^^m<Dms^mm^^r. :^M\t 
m 1 '^mm<Dm^%\zMxx. m i a i - 1 ho^tiwm 

3^^XS^-D^7.)\^-^-}V2ht. m4ai-3BO 

%.tmm 3^^rs^'o^x)v-t--)V2±.t\z^n^n 
m,'^wm4^m^Lrzh(Dx. ^(ommz'D\^^x\m2 
%mm^^xsm 4 %mmo t z.^xm^rz(Dx^(Disim 

[0 0 2 3] mQ\t:$i^m<DmQ^mm^mr. 

\t. ^lai-lA. ^211-12. ^311-23 

^^zsm4}^i~3 B\z^ti-^nm3mmm\z:f3i^'^rz 
mmxm^o^xL^m 3 ^nib<D:^\^\zm¥^mn'r^^ 

omf^LTzhOX^^. ;^^5. 2-ooti±assi- 

1 7^?^ ens ^ 1 - 3 ^x^nm^-^xm^btz^msi:) 

2-0 o-^^LT^iai - 1 Ac^ (A) x^mizTT^r 
miLmm3f)^'^mAmi-3B(D (d) x:^mz7r^tn 
iE^ 3 -^(Drnmy^m ^ 

[0 0 2 4] ^cx. z:(D^o\zm^i^rz^y^^i^e 

OICiSl^^Tii. m^<D (A) IC^-r^TS26 0 A75^b« 

\z^oxmimi - iAc!im2ai-i 2t(Dmzmk% 

^ntzzi^ )i^^<D\B\^^irLX (A) ~ (D) 0;&jStc 

mr^mib-Df^x}i-ts'-)\^2- 0 o\zm^. t^v^rc 

^^6^41 1 - 3 BlC^fTL.Tm4ai - 3 Bi:m3 

a 1 - 2 3 t<Dm\zm^'^nrzzi-( jii^a^^K^if^-bx 
(D) co£^±BS;:^f ^ii*o^x;u-itt-;i.2-o 

2-00 ^^ruT^ 1 a 1 - 1 AiDm-^o^mf-ue 0 b 

[0 0 2 5] ^^mm\z^n\t^m&m 1 co^jsj^^a 
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7-272932 



ASS 1 <^WA«±«»« 1 - 1 ^ct^SSS 1 - 3 
[0 0 2 6] ^rc. Sfi<Z)S)itCl3:tt^>ffl5iS»<D»-^ 

smzwi^^mr^^ct^m^rs^o. cti^<o 
^fEfs:ist^(Dm'ti^^z^ommo^>^'^^>7.m^^ 

[0 0 2 7] 01 lti±3£(^^Jfi09Ta'^T^/t<i:5;^ 

or, ^<D (A) «[HiK0, (B) \tm^^f3im^0m 

[0 0 2 8] )i*5, 2 0(^7'>< vi5^;H I 

C 1 :^^Zf I C 2 ^&^^fei&SIeI»'\<^affl^<£^ft> 
cor, I C C2C0GNDfc:> (GND) \m 

ft. Vecfii c ii5j;t;i c2^co«®^^>fflh:>r 

^0, MtC*0»lT«I C l(Dta:^fcf>OUTl i: I C2 

1, Vcc 2i5j;^»iR^-r>cNitc^n'^ny^x^* 



5 



*Si:LT>r>5^^^Ll<h3>x>-9-Cl, 
L 2 1 3 >X>1J-C 2 :fe<i:t;-r L 3 1 3 >x > 

■9* C 3 6 b/t □ - A X 7 JU^ e> >i -S^^gfti 

[0 0 2 9] lai lO (B) \t±m<D^oU':fU>h^ 
^ L 1 ^^ZSL SifiUCl I C 2 t :^(lS 

s 1 ±ic0 3 \z^Lrz^mm<Dmi&'vm^^nrz^m^ 
T^to fflL, ::;irt5 1 c i is^t; i c 2 a^o^is 

(GND) *8:fe<tr;i C 2^C0«ai^-r>IC:Pt.^TH# 

[0 0 3 0] fz^. ±mommm'c\t2^(D^^zy^}], 

^y7mz'D\^^x\tWim^'^^Lrzt)^. x;u-4^-;i/-^:/ 

a; [0 0 3 1] 1 izT^rmmo^m^ 9 

^Tm<Dm\zmr^^07x:mi^L. ^:^m\zmrxo 

fS,^>y^^>7. (nH : i-J • ^>'J-) 

[0 0 3 2] 
[Si] 







(am) 


(ail) 


(nH) 


10 


0.3 
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1.6 


2.2 


20 


// 


// 




4.3 


30 


ft 


// 




6.5 



[0 0 3 3] 

3f:-;u$:f^tT99fiSiwcai[-rs:/u > hE«<oa» 
[0 0 3 4] *K^<^»2<7)j^«(cJ;n«, ffiB 



Ei»fnl±$t^lE^M(7)lKr»«g-r6«3ScDm 1 sb-:?^ 

$W^^SS«0^ 1 StC^< fci60^ 2 i6o 

WIES[»c^^lfie)o^X>iI.->J^-;i/ 

L/!^5l.Wwait-r^':/'J > hE«0«»^Jg;!35:a^egLT 
[0 0 3 5] !etCi^*%?gco|gl?g»^/^Hm2cot) 

[HS(^ffl^;^Sii^] 

[HI] *«B^O» l|g*«(Ccfc^»«fi£^±®S 
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(A) , TffiH (B) > (A) coA-A' »mmm 

(C) ^^ZS^^iDWRB (D) ic^oT^-rsiiKHr 

(A) , Tmm (B) (a) <ob-b' 

(C) (Cj;oT^t1R??0T*^. 

[031 *«?9<OlB3^««lCck^«l*^£±®0 
(A) , Tffia (B) ;fe<t^^«:(3>»fi0 (C) JCcfco 

(A) , TaSH (B) ^^Zf (A) (OC-C ll»fM0 

(c) ic<fct>T^-rsa^aT»'5o 

[0 5] *»^(?)^5l5Jfifi^Jr<fc-5«^«:¥®0 (A) 
:fecfcZ/^*(^«ffl0 (B) lr«toT^"rK?^0-Cai^o 

[0 6] *%^c^m6*Sfifl«I(rcfc5>«l^=£:. Sfi<?5±® 
0 (miB<^¥S0) (A) , t;2Q(D^ffi0 (B) , 

msfsow-m^ (c) , S4BCD5FS0 (s«cot® 

0) (D) *5J:t5 (A) <DD-D»^£^Z^\ZD' -D' 
«^gfffi0 (E) IC^oT^-ritt^0T*^. 

[0 7] :^mmom7^mmz^^m^^&^(D±mm 20 
mis<D^mm) (a) , m2m<D^mm w , m 
smo^mm (c) , ^4ac^^M0 (SSc^t®0) 

(D) (A) cOE-Eil;5:^t;iCE' -E' mm 

mm (E) ic<i:oT^rsa^0"c*^. 
[0 8] ^^m<DmBmmm\z^^m0u^m&<D±mm 

(^11<^¥®0) (A) , Il2eo^ffi0 (B) , m 

310^0 (c) . m4m<D^mm imwL<oTmw 

(D) ^Scfct; (A) COF-F«;i^t;tCF' -F' 

mm (E) ic<i:-DT^-rsi^0r*^>o 

[0 9] *^^om9S^SW»CJ:$«J^$S«(;)±®0 30 

imimo^^mm) (a) , S2iico¥ffi0 (b) , n 
3«<7)^ci0 (c) , m4m<D^mm (ssotm0) 

(D) iScfct; (A) <DG-G' »mmm (E) JCJ;oT 
[010] *a?qcD»l 0IIJ6«(C<l;^««$SS<D± 

ffi0 1 ja<Dw^mm) (a) , m 2 Bo¥ffi0 

(B) . msmo^mm (o . m4)icc)¥®0 (ss 



OTffi0) (D) :fectt; (A) 

(E) Jc<toT^nft?g0Tafe^., 
[01 1] *%^:/U>h-r>^^^$affiL;tS«± 
co[ElK«I^K«^$:/n-;^0 (A) :fe<fct;^0 (B) \z 

[012] SE*<©««#^:/U>h^>^<^:$^<D#|£SM 
^SficO±SD0 (A) , T®0 (B) ^^U±f^<DSm 

0 (C) lC<t-:>T^i-|RW0T*^. 

[013] ae*ottfTii:/u>h-r>yi^^(D«^fl«i& 

SSco±®0 (A) :feJ:t;^{*:co*^0 (B) \Z^^X 

1 

lA ±ffi 
IB Tffi 

1-1 ±«s« 
1-2 ^sm^ 
1-3 Tes« 

I-IA ^is 

1-12 m2m 

1-23 113® 

1- 3B S4B 

2- 00 

3 ^SiH 
4 

1 0, 2 0. 3 0, 4 0, 5 0, 6 0, 1 0 3 >y 

lOA, lOB, 20A, 20B, 3 0 A. 3 0 B, 4 
OA, 4 OB, 5 OA, 5 OB, 6 0 A, 6 OB ^ST 

LI, L2. L3 ^>y^7^ 
I C 1 , I C 2 v^JU I C 
CI, C2, C3 nVxV-y- 

Vc. 1, Vt, 2 nmy-(> 

CNl «K^<> 
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